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S ign i f i can t  Accomplishments t o  Date i n  FY-84: 
1 )  A s tudy of the  q u a n t i t a t i v e  o p t i c a l  c h a r a c t e r i s t i c s  of  cloud-to-ground 
(CG) and in t rac loud  (IC) l i gh tn ing  above clouds is  nearing completion, A d a t a  
base of a number of pu l se  paramaters such as energy, rise t i m e s ,  pulse widths 
and p u l s e  i n t e r v a l s  has been compiled and categorized f o r  f i r s t  r e tu rn  
s t rokes ,  subsequent s t rokes ,  the  in t rac loud  p a r t  of CG f l a shes  and I C  f lashes ,  
Major conclusions from t h i s  s tudy are 1) s i n g l e  s t roke  C G ' s  are more r e a d i l y  
d i s t ingu i shab le  from I C  f l a shes  than mul t ip l e  s t roke  C G ' s ;  2)  t he re  is no 
s i g n i f i c a n t  d i f f e rence  between the  energy of f i r s t  and subsequent r e t u r n  
s t roke  pulses;  and 3)  the  pu l se  rise times and pulse  widths are t i m e  
broadened. 
2 )  An i n i t i a l  study of  l i gh tn ing  a c t i v i t y  i n  a mesoscale convective 
weather system (MCS) has been undertaken. 
pe r  minute f o r  7 hours. U-2 observat ions of l i gh tn ing  above storms embedded 
wi th in  the  MCS show t h a t  I C  l i gh tn ing  a c t i v i t y  can be much g r e a t e r  than CG 
a c t i v i t y  a t  c e r t a i n  t i m e s  i n  the  MCS l i f e c y c l e .  
CG f l a s h  rates average almost SO 
Focus of Current Research Ac t iv i t i e s :  
The q u a n t i t a t i v e  a n a l y s i s  of t he  o p t i c a l  pulse c h a r a c t e r i s t i c s  of 
l i gh tn ing  measured from the  U-2 i s  being completed with a few pulse 
d iscr imina t ion  techniques f o r  d i s t inguish ing  CG from I C  f l a shes  being tes ted .  
More emphasis w i l l  be given on s t u d i e s  r e l a t i n g  the l igh tn ing  observat ions t o  
storm s t r u c t u r e  and evolution. 
Plans f o r  FY-84: 
Doppler radar  and l i gh tn ing  ground strike dens i ty  d a t a  s e t s  w i l l  be 
compared t o  eva lua te  the  ground s t r i k e  dens i ty  technique f o r  storm ce l l  
cha rac t e r i za t ions .  Current research a c t i v i t i e s  using U-2 observations w i l l  
continue,  
Recommendations f o r  New Research: 
Determine i f  t he re  are more s i n g l e  s t roke  C G ' s  dur ing the  e a r l y  pa r t  of 
the  storm l i f e  cyc le  s i n c e  these  f l a shes  appear t o  be r e a d i l y  de t ec t ab le  from 
above clouds. 
AE da ta  from NSSL. 
This w i l l  r equ i r e  a thorough l i t e r a t u r e  search and examination of 
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